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SUBMINIATURE TUBES AND SMALL BATTERIES
USED IN HEARING AIDS
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Electrical heering aids can be divided into tubeless (microtelephonic) and
vacuum-tube aids.

A. Microtelephonic Heariug Aids

The simplest microtelephonic hearing aid consiste of a carbon microphone,
e low-voltage battery, frequently from & flashlight, &n electromegnetic tele-
phone, & rheostat (volume regulator), and a switch, all connected in series.

The microphone usuelly has two carbon blocks; instead of powder, carbon
spheres 0.8 millimeter in diameter are used. The sensitivity of this type of
microphone is very high and reaches 300 millivolts per var in the region of
highest sensitivity for & I component through the microphone of about 35 uil-
liamps aund static resistance of the microphone of about 100 ohms. )

The telephone also has high sensitivity, reaching 2,000 bars per volt for
an sctive resistance of sbout 10 ohme. The meximum amplification constent with
respect to sound pf‘essure vhich can be reached by a simple microtelephone hear-
ing aid is about 12 (amplification constant equals sound pressure developed by
telephone divided by pressure at the microphone}.

: This emplification is not enough for most deaf people, end therefore the

' so-celled microtelephonic smplifier has been used since sbout 1930 in hearing
aids of this type. The maximum amplificetion constant of a microtelephonic am-
plifier, which is the second stege of amplification in the hearing aid, is
about 10-12 (20-22 decibels).

The circult of & hearing aid with a microtelephonic amplifier is shown in
] Figure 2. ﬁigures referred to are appende_tﬂ. The total current drawn by this
aid is about 80 milliamps and the maximum amplification constant with respect
K ’ to sound pressure reaches, within a quite iimlited frequency tand, 100 (40 deci-
bels). The complete frequency response of the microtelephonic aid as compared . o
with the vacuum-tube aid is shown in Figure 4 :
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The m in defect of microtelephonic hearing aids is that they reproduce
sounds with considerstie fregienty and noniinear distortions. Nonlinearity
of the carbop capsule {in beth the microphone and amplifier) is most unfa-
vorable becauze it reducesz the amplification censtant for weak sounds. This
1imits the distance from the source at which the microtelephonic hearing ald
can be used to 2 to L meters.

B. Vacuum-Tute Hearing Alds

onzizts ¢f four mein elements: the micro-
N

The vacuum-iute hearing zid ¢
4 filament and plate batteries.

phone, amplifier, telsphone, &

The small, ligbt microphore, which ig usually piezoelectric, has compar- ;
atively high sensitivity, up *o 30 miiliveiss per baer. Thiz microphone is .
mogt zensitive tetween 3,0CC apd L,000 cycles.

Vacuum-tuke hearing aids nave %wo ov *hree stages of asmplification using :
subminiature pentodes. A 30-45 vol* plate tattery is sufficlent for normal X
operation of these tubes. The 0FP2E ard 1F2B subminiature tubes are produced g
. especielly for hearing aidz. The £irz% of theae, the OAF2B, draws only 30
K millismps filameni current et ©.€3 voits; the second, the 1P2B, draws 50 mil-
liamps at 1.25 volts, Theze ez are zkown in Figure 5. The A battery for
theze tubes employs "Satuxn”-type cells, while the R bettery is a specidl min-
iature preszsed plates ;galetnaya) battery.

The vacuum-tubs 2id &> be supplied from the iighting circuit
through a ractifier, whic & paturalily a component of ar aid employing tubes
in which AC can be uzed on <he filsmentz, e.g., the 955 acorm tube or the 636
twin 4riods. A wiring 2iagrmm < type of hearicg aid is given in Fig-

ure 7.
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If a two-ztege 2mplifier 1z uied, the first siage iz transformer- or
choke-coupied te obisin high asmplifizetion. If ths seplifier has three stages,
the firsh two sre rezistance-couplsd. The lcad ou the oufpui ztage, i.e., the
ordinary or bene %elephone. 18 conpacted through The output transformer. The
output trensformer iz rejuired becouse ihe telephones, owing to their small
size, canznot be made high-resistaucs for direct commection into the plete cir-
cult of the ousput ture. The amplifier has a velume regulator, a tcne regu-
later, and a filameut gwitchy *he latter 15 usaally sssembled on the same knob
as the voiume or tone regualator.

The tone regulstor frzquently changes only reproduction of the lower fre-
quencies., This can be done by chsnging the vslue of the resistauce shunting
the microphone. "In thres-stege amplifiers, where total emplification ls not
the primary concern, negstive feedrack is used.

The meximum amplification constant with respect %0 intensity of & two-
tube amplifier is about 60 decivels, and of a three-tube amplifier, about 72
decibels., The maximum amplificatior constant of a three-tube hearing aid with
respect to zound pressure 1z sbcut 32 jecikels.

Figure 9 shows She w'ring diagram of & battary-powered three-tube aid of the
' 1AB-8 type, wkich 1s produced by Moscow Hearing Aid Plan%. This aid permits
speech to be heard at distances of £ %o 10 meters. ‘

The high acoustic properties of vacuum-tube hearing aids have increased
the number of deaf people who can be helped by hearing aide by 15-20 percent.
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NOTE

Figures 1, 3 and 6, and 8 in the text are omitted., Figure 1 shows the con-
struction of & microtelephonic amplifier. Figure 3 gives an over-all view of a
microtelephonic hearing ald. Figure 6 shows an over-all view of & vacuum-tube
hearing sid. In Figure 3, the battery shown is about twice the size of a small
metchbox and the case carries Hearing Ald Plant Rating Plate #0708. In Figure 6,
the plate battery is roughly double the size of & small metchbox, while the fil-
ament battery is about 2/3 the size of the plate battery. The following can be
read on the filament battery: Galvanic Cell for Heering Aids KB-SA EMF-1.6 El-
legible7 volts; Capacity - 2.5 ampere-hours ﬁllegible7, and cn the plate hattery:
Battery-Plate. Dry, for Hearing Aids GB-SA-I5 (No 160232); EMF-48 volts; Capaclty
0.2 ampere-hour. Figure 8 shows the construction of an LAB-B-type battery-
powered three-tube aid.
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